Abstract-Cloud computing is one of the most widely used technologies in today's generation, which has changed the nature of organizations. Applications of cloud computing extend in real-time scenarios like a better business, or communication. Advancement in Cloud computing and IoT can bring together and applied for solving real-time problems. Allocation of the parking slot for vehicles in metro cities is one such real-time problem. We have combined the IOT technology and cloud computing to develop an enhanced intelligent parking system. It helps the user to find the space for parking their vehicle with a Smartphone application using their location and suggest them the nearest available parking slot. After getting the parking slot user has to make payment using their Smartphone application. It will also suggest a new car parking slot if current parking is full. This system will fully work on a wireless network, Cloud computing is used for storing real-time data of sensors and helps in managing the user data. This system can be used in Autonomous cars to find and occupy the vacant spaces. This helps to improve the probability of successful parking and it will minimize the user waiting time.
However, in currently used parking system it is a better but not a permanent solution has been optimized. It does not provide economic benefit, vehicle refusal services and there is no resource reservation mechanism leading to a queuing system, which is again time-consuming. Sometimes it does not provide large parking area. Currently, the cost is to calculate from the time the parking slot has been booked which is not economically beneficial for the users in some android applications present. Parking Guidance and Information (PGI) systems for better parking management is also available. PGI systems will provide the drivers the required information on parking within the controlled areas and lead them to free parking slots.
We can resolve the above problems proposing a cloud-based intelligent parking system, which uses the Internet of Things (IoT). In our system, all the physical objects like Smartphone, GPS location, and cloud-based servers and all car parks are connected together to form a network architecture and it is an autonomous system where we use a Radio Frequency Identification (RFID) technology. We use RFID reader, which is a sensor that reads the RFID tag and authenticates the user information. The entire cars, which has been parked in the parking area, is connected to form a parking network.
Here, each car parked in the parking network forms an IoT network, which is connected to its neighboring car parks through Wi-Fi. First, the parking manager has to register his car parking lot in the portal (cloud server), if he wants to provide the service in intelligent parking system and then log in to the portal. The user has to register first to get the service from the Intelligent parking system, which returns him the RFID tag or a unique number. After the registration is done, the user has to verify using RFID or unique number and park their vehicle in parking slot.
The Scope is to provide a self-service application and a system that can help the user to find a parking slot nearest to their location. Benefits analysis of Intelligent parking system are Optimized parking, Reduced traffic, Reduced pollution, Enhanced User Experience, Integrated Payments and POS, Increased Safety, Real-Time Data and Trend Insight, Decreased Management Costs, Increased Service, and Brand Image.
II. LITERATURE SURVEY
Various ideas have come up to alleviate the issues faced due to the existing parking system, though proven to be good solutions, most of them have failed to be efficient concerned with different parameters.
Ashwin Sayeeraman .P.S.Ramesh proposed a system using Zigbee module and gsm features. They also proposed that user will not be allowed to exit the parking system without the exit password. The main disadvantage of this system is ZigBee modules are costly as compared to the other circuit boards available today [1] .
Jihoon Yang Jorge Portilla Teresa Riesgo a parking service was proposed which used an android application to serve as their base due to a better interface. Location services covered all the area to be included. The disadvantage of this system is that no reservation system is available. Secondly, Multilevel parking system will not be accurate, hence the system fails [2]. P.DharmaReddy, A. RajeshwarRao, Dr. Syed Musthak Ahmed proposed an intelligent parking system using image processing technique. however, there is no provision to block the slot if there is some other object in the allotted slot. Also, user will have to enquire for every slot available [3] . Manjusha Patil and Vasant N. Bhonge proposed a Wireless Sensor Network and RFID for Smart Parking System. It provides information of the slot available as well as guides the driver to the particular spot. There is no need to change the existing parking system and it is compatible with the existing wired networks. While there few disadvantages in this system. Reservation of available slot is not provided. Use of RFID increases the cost. Node-to-node implementation requires more time. [4] YanfengGeng, Christos G. Cassandras suggested a system based on resource allocation and reservation using Mixed Integer Linear Programming algorithm. There are two disadvantages to this system. Another driver can park in a slot already booked by some other user. Secondly, the system expects a confirmation from the user as soon as the car is parked which suggests that even if the parking slot is utilized there is a probability that the system considers it frees [5] .
Hilal Al-Kharusi, Ibrahim AlBahadly suggested a parking system using Image processing technique. The same cameras can be used to detect if a slot is booked. Adding to it, a single camera can handle a good number of vehicles. However, the weather conditions can affect the image qualities. Also, there is no guidance to book any slot needed [6] .
Harmeet Singh, Chetan Anand, Vinay Kumar, and Ankit Sharma proposed an system which improvises the existing parking system by enhancing its security features. For authentication and owner identification the parking system has an inbuilt Bluetooth reader. The user has to start his/her mobile"s Bluetooth for identification and registration. The Bluetooth reader fetches the use"s Bluetooth number and transfers it to database. The user has to re-start his/her Bluetooth at the time of exit. The space management and automation is performed with the help of an ARM microcontroller which controls the mechanical motors to park the vehicle at an appropriate parking location [7] M. M. Rashid, A. Musa, M. AtaurRahman, and N. Farahana, A. Farhana, suggested a system that uses the wide-angle camera as a sensor which detects only free parking spaces and records them. Intelligent Transport System (ITS) and Electronic toll collection (ETC) using optical character recognition (OCR) creates a record for all entering vehicle. [8] This creates a tagless entry for all vehicles in the parking lot, where the slot is not assigned to the respected user. A universal OCR algorithm due to unavailability, which is a big disadvantage to generate a said record. [8] Ahteshamulhuqosmani, Ashwini Gawade, MinalNikam, Swati Wavare suggested IOT based smart parking system. They provided an android application for the user for booking purpose. IR sensors used to sense the car's position. For regular users e-valet facility provided. [9] For that RFID tag given to the user. To check the authority of user and payment charges. The main disadvantage is RFID increases the project cost. [9] Ivan Ganchev and Mairtin O' Dromaproposed "A cloud based intelligent car parking services for smart cities". In this the IOT sub system includes sensor layer, communication layer and application layer. The primary goal of the intelligent car parking system is to find, allocate and reserve the best available car parking lot for a user who is driving a car in a specific location and to give instructions for reaching this lot. Sensor layer detecting the car lot occupancy. A car parking lot detection method is proposed based on automatic threshold algorithm. The architecture consists of a cloud tier, mobile apps tier, OSGI web servers tier. Cloud tier provides data storage and computing resources for the car parking service. [10] III. PROPOSED ARCHITECTURE Intelligent Parking system (IPS) is based on sensor network technology, which provides advanced features like remote parking monitoring, automated guidance based on Android App. Here each sensor is placed in between parking slot of a multi-floored parking building. So whenever a car gets parked in parking slot. The sensor detects it and sends the signal to the server using Wi-Fi, which is then, stores it on the server regarding the current place occupied by the car. This is same in the case when the car leaves the parking space.
The Android app, which is installed on the driver's Smartphone, gives the clear updates to the Driver about the current free & also occupied positions of the parking spaces in their smart phones. So that he/she can park their car easily, check currently available space for their car to be parked in the currently vacant space available after getting the parking details user has to make payment to confirm their booking. There are also two steps for verification of user first is RFID and second is unique number generation, which will help in identifying and authentication.
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Volume 04 3. Control Unit:-This unit deals with the working and controlling of hardware, element such as the data of ultrasonic sensor is transferred to the centralized server with the help of Wi-Fi module, the LCD display the no of vacant space available, servo motors acts as a gate barrier, which open when using an RFID card to the RFID reader, if user is not having the card keypad, comes into the picture, the role of keypad is to input the unique number provided to the user while booking the space form the application.
4. LCD and Keypad:-This is used to display the information on screens such as no of parking available in the parking lot and keypad is used for input from the user to choose the selection on the screen.
5. RFID card and reader: -It is used to check and verify the user.
6. Smartphone Application: -there is a is application based on the Android operating system, users will install it on their Smartphone and sign in or sign up to use the parking service, Users can access the system anytime and anywhere using a 3G/4G connection. Intelligent Parking System is built on Android platform and firebase in order to make it easily accessible. The users will be able to search for nearest parking area around them using GPS and Maps API. The user has to then select the nearest parking available, after selecting the nearest parking user has to confirm their booking, there are two ways in the application for payment first is RFID based payment and second is online payment then system will generate one token number to verify the user while entering into the parking lot. Booking of the parking lot is only allowed for the user who is within the 2km of an area from the parking lot. The system will have a time limit after the booking is done, if the user does not arrive within the time limit then the booking will be canceled. Cancellation charges will be applied accordingly.
The system relies on real-time parking information, based on which it monitors reservation and allocation of parking spots. Ultra-Sonic HC-SR04 ranging sensors used to monitor real-time parking status. NodeMCU which runs on ESP8266 Wi-Fi SoC used as micro-controller which is used to send data to the server. There will be a centralized server to monitor and make updates to the system as per real time scenario. Several payment options will be provided to the user like online payment, Paytm, credit card, debit card. After successfully booking of parking spot user will have two option such as RFID or Token number, this two process is to followed while entering into parking lot using this two process user can also be verified. A keypad is used to enter the token no allocated to user while booking, Servo motor acts as gate barrier, EM-18 which is an RFID reader which reads the RFID card and allow the user to park the vehicle in parking lot, to show the number of slots vacant in these parking area LCD display is used. And LCD is also used to communicate with the user for entering the parking lot using RFID method or Token method.
V. RESULT The following images are the snapshot of android application, which should be installed on the user Smartphone, and an active internet connection should be present on the user phone, the android application is build using android programming and Google firebase. As shown in the following snapshot, first is the login page. The second page shows the nearest available parking lot with the name and direction of the parking lot. the third page represents the available parking space under the parking lot, photo with car represent car is present, B represents the booking is under process, blank space indicates parking is available, Forth page represent the booking type that is booking the parking space using RFID card or Token generation. After the successful payment is user has an RFID card then a user has to verify with the RFID reader while entrance, or else the user has to generate the token no which is then need to be entered using a keyboard while entering the parking lot.
Fig 4: Android application Screenshots
Result Analysis is done by performing a comparison of the current system with novel system. The results are shown below: VI. CONCLUSIONS AND FUTURE WORK Smart Cities enable individuals exposed to the different methodology of working and implementations and expose them to latest technology. With the implementation of the intelligent parking system, it assures the ease of life for individuals who struggle with daily routines of their day-to-day life. This gradually decreases the traffic time and congestions simultaneously and helps to improve the surroundings. Making the city smart and in good condition.
The future of the intelligent parking is expected to be significantly influenced by the arrival of automated vehicles (AVs). Specific smart cities around the world are already started to the trial of self-parking vehicles, specialized AV parking lots, and robotic parking valets and also using this concept of intelligent parking the future work is to make a system which can also be used in parking and checking the status of EV (Electric vehicle) charging station.
